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BRAND NEW FROM CLEGG LABS 


POWER PACKED 


THE 


WOR 6 


TRANSCEIVER FOR 6 METERS. 


Come on up out of the noise... let ’em 
know you’re around! For contests, marginal 
openings or just overriding the Qrm.. 
your new sixty watt, VFO controlled, 100% 
high level modulated THOR 6 transceiver 
makes you the “Voice of authority” on six 
. and what’s more you'll hear them too! 
The receiver section with its crystal lattice 
filter, is selective to the nth degree and so 
sensitive that even S1 signals are Q5. 
Sound good? Here’s the rest of the story. 


TRANSMITTER FEATURES: 

9 He 60 watts input on phone or CW to 6883 
inal. 

e BUILT-IN VFO that automatically tracks the 
receiver or switches to crystal control for fixed 
frequency operation. 

e ALL stages broadbanded for easy QSY. 

e SPEECH-CLIPPING FOR MAXIMUM talk power. 

e BUILT-IN PUSH-TO-TALK. 

e BUILT-IN Keying relay for clean chirpless keying. 


Clegg LAB 


RT. 53, MT. TABOR, N. J. @ 


MOBILE OPERATION 


Now you can run a 
mobile “power house” 
using the new Clegg 
Model 418 transistorized 
12V DC power sup- 
ply / modulator unit to 
power your THOR 6 
transceiver. 


RECEIVER FEATURES: 

e@ NUVISTORIZED front end for extreme sensitivity 
at lowest noise level. 

e CRYSTAL lattice filter for maximum selectivity. 

e BFO with variable carrier injection for SSB re- 
ception. 

e ULTRA-STABLE tuneable local oscillator that also 
functions as VFO for transmitter. 

e EXCELLENT audio characteristics. 2 watts into 3.2 
ohm speaker. 

e Sharp reduction in spurious responses and cross 
modulation. 

e Effective noise limiter. 


The THOR 6 is of two unit.construction with attractively styled receiver and transmitter rf section 
mounted in one cabinet for convenient desk top operation. The power supply/modulator section 
is mounted in a second cabinet. for remote location. A ten foot interconnecting cable is provided. 


Amateur net price for AC operation $349.95. 12V DC Mod./Pwr. Sup. $100. 
COMING IN APRIL - SSB - THE VENUS 6 
ORATORIES 


DIVISION OF TRANSISTOR DEVICES, INC. 
OAkwood 7-6800 


See your Distributor 
or write for information. 


‘Many Thousands of Famous PR Crystals 
In Popular Frequencies Are Always 
In Stock, Ready for Immediate Shipment 


AMATEUR TYPES 


FUNDAMENTAL, PR 
TYPE Z-2—Frequen- 
cy Ranges in Kcs.: 
3,500 to 4,000 (80- 
M); 7,000 to 7,425 
(40M); 8,000 to 8,- 
222 (2M); 8,334 to 
| 9,000 (6M) = 500 

Cycles ... $2.95 Net 
(All Z-2 Crystals calibrated with a 
load capacity of 32 mmfd.) 


Third Overtone, 
PR Type Z-9A, 
24,000 to 24,666 
and 25,000 to 
27,000 Kez = 3 
iy Ke. ..$3.95 Net 


6 Meters, Fifth Overtone, PR Type 
Z-9A, 50 to 54 Mc., = 15 Ke..... 
$4.95 Net 


Citizens Band, PR Type Z-9R 
Lis?) lh as $2.95 Net 


ORDER FROM YOUR JOBBER 


Here is one section of the Stock Room where fin- 
ished PR Crystals are kept. There are hundreds 
of crystals in each drawer, and hundreds of 
drawers in the room. PRs in popular frequencies 
can usually be supplied immediately out of this 
stock. Your jobber has a supply of PR Crystals. 
If he cannot furnish the exact frequency you 
want, he can get it in a hurry from the factory. 


Since 1934, amateurs everywhere have ap- 
plauded the fine dependability, activity, high 
output, economical operation and hair-line 
accuracy of PR Crystals. Get PRs now for 
your rig, and you'll have the finest precision 
frequency control that money can buy! 


errr 


AND KNOW WHERE YOU ARE 


PETERSEN RADIO COMPANY, INC. 
GOUNC LEYBEUIRRS SU. SEA: 


By hams for hams! 1 


2 


y 


Publisher-Editor: 
Bob Cooper, K6EDX/W5KHT 


Associate Editor: 
Russ Miller, W5HCX 


Staff Historian: 
A. David Middleton, W7ZC/W5CA 


Technical Editors: 
Southern—Paul Wilson, W4HHK 
Western—Bob Grimm, K6RNQ 


Research Consultants: 
Jackson L. Cox, WOKMV 
Ansel Gridley, W4GJO 
Bob Richardson, W4UCH 
Karl Blakeley, W5EBH 
Leroy May, W5AJG 
Ernie Brown, W5FYZ 
Joe Harwell, W5JWL 
Dick Fenwick, W5KTR 
Phil Patterson, W5SFW 
John White, W5UKQ 
Gib de la Laing, W6BJI 
Alan Margot, W6FZA 
John Chambers, W6NLZ 
Norm Hawkins, VE6HO 


Assistant Editor: 
J. J. Jones 


Advertising Director: 
Stanley M. Searle 
Art Director: 

Jean Schaefer 


Business Manager: 
P. T. Pogue 


Circulation Manager: 
Deborah Carter 


Circulation Assistant: 
UNIVAC 


Schematic Design: 
Diane Newcomer 


Advertising, Sales Office 
1025 N. Broadway 
Oklahoma City 2, Okla. 
Telephone 405—CE 2-1108 


Call Collect for Advertising Data 


Circulation Office 
P. ©.-Box 1557 
Oklahoma City 1, Okla. 


—1O RI ZOnNS 


VOLUME 2 — NUMBER 4 


MAY, 1963 
CONTENTS 
Coaxial Tank Design Techniques, WOPHD _____......-- 3 
Wrap-up on G.G. Stage VHF Nuvistors, Thompson __-.........-.... 7 
Tiltable Array for 50 Mc DX Work, W5KHT _.. 11 
Some Progressive Thoughts on VHF RTITY, W2JTP _.............. 15 
Transistorized VHF Oscillator, W4HHK 17 
Letters: 262808) e ee 10, 16, 25, 26, 
Engineering Optimum VHF Antenna Height, W5KTR ___.......-.-___.. 20 
4X150 Final for Two Meters, WB6AOW 23 
OOPS anne 26 
Photo — Coaxial Tank a la WOPHD _. 26 
Vital Happenings and Facts __.............-.......__ 27 


Photo — Modest KW Rig for 1296 Mc/s 


VHF HORIZONS (title registered U.S. Post Office) entered as Third 
Class postage material in Oklahoma City, Oklahoma. All copyright and 
editorial rights reserved by Horizons Publications, 1963. 

The entire contents of this pubication are copyrighted by Horizons 
Publications. No article in this magazine may be reproduced in whole 
or in part without the written permission of the publisher. 


ADVERTISING—VHF Horzons magazine accepts commercial display ad- 
vertising from bonafide manufacturers and distrisutors of electronic 
equipment and associated apparatus. Advertising rate card and cover- 
age data available upon proper request. 


CIRCULATION—VHF Horizons magazine is circulated through the mails 
and sold over the counter at leading electronic parts wholesale houses 
through out the ‘United States and Canada. 25,000 active amateur 
radio operators have VHF/UHF interests, and this is their publication! 
SUBSCRIPTION—Subscription rate in the United States, $4.00 per year, 
$7.00 two years. Airmail subscription available at $7.00 per year. Sub- 
scription in Canada, Central America $5.00 per year. Subscription else- 
where $5.50 per year. 


MAY, 1963 — Are you a VHF subscriber? 


HIGH EFFICIENCY AT 144 Mc 


Coaxial Tank Design 


By W. L. Lamb, 


WOPHD 
Box 26 


Warren, Minnesota 


A co-axial tank makes a good tuned 
circuit in the VHF region where the more 
cohventional inductance-capacitor and par- 
allel rod tuned circuits fail. The co-axial 
tank performance does not deteriorate be- 
cause it is self-shielding and there is little 
radiation loss. 

In the process of building up a co-axial 
tank circuit for a high power linear ampli- 
fier on two meters, I was suprised to learn 
that one had to review a great deal of 
material before a working knowledge of the 
co-axial tank could be had and very little 
information on how to construct a working 
tank circuit is available. 

The purpose of this article is to sum- 
marize some of the theory of the co-axial 
tanks, transform it into layman language 
and show how to utilize this information in 
a tank circuit of your own design. 

What the co-axial tank circuit is going to 
be electrically is intimately dependent upon 
its physical construction! 

In the language of a mathematician the 
axial length of the co-axial tank in terms of 
the surge impedance of the tank and the 
capacity loading effect is expressed in elec- 
trical degrees of length by the formula: tan 
Pao 

Transforming this into a language more 
can understand it means this: The overall 
length of the tank circuit is dependent 
upon: (1.) the ratio of the diameter of 
the inside of the outer conductor to the 
outside of the inner conductor (Zo), (2.) 
the operating frequency, (3.) the amount 
of capacity that appears across the open end 
of the tank circuit. 

Now let’s get down to some details; first 
of all the ratio of diameters of the two 
conductors. For the highest Q tank circuit 
the ratio of inside diameter of the outer 
conductor to the outside diameter of the 
inner conductor should be about 4 to 1 


(3.6 to 1 to be exact). Further, for the 
highest Q we want the best possible con- 
ducting surfaces, this means that the larger 
the surface area and the better conductivity 
of material the better. In some instances 
such a high Q may not be warranted and in 
that case we can use smaller diameter con- 
ductors and a ratio of diameters as high as 
8 to 1 and still get good results. The Zo or 
surge impedance of the tank can be calcul- 
ated by the formula: Zo=138.15 log 10 
(b/a) where b is the inside diameter of the 
outer conductor, a is the outside diameter 
of the inner conductor, and Zo is the 
surge impedance of the line in ohms. 

The formula tells us that the higher the 
Zo of the tank the shorter the axial length 
will be for any given frequency and capa- 
city loading. 

The second factor that effects the overall 
axial length of the tank is the operating 
frequency. The higher the operating fre- 
quency the shorter the tank for a given 
surge impedance and loading capacity. 

The third factor that effects the overall 
axial length of the tank is the amount of 
capacity that APPEARS across the open 
end of the tank. The greater the capacity 
the shorter the tank for a given surge i1m- 
pedance and operating frequency. 

The capacity that APPEARS across the 
open end of the tank is all most impossible 
to calculate, although we can approximate 
it, and we must account for and take 
means to compensate for its elusive nature. 

The capacity that APPEARS across the 
open end of the tank is really the sum- 
mation of all the capacity and inductance 
effects we introduce into an otherwise pure 
tank circuit by the installation of tubes, tube 
sockets, coupling links, heat chimneys, etc. 
within the structure. 

To give you a little better idea of how 
much this loading capacity effects the over- 
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all length of the tank circuit let us suppose 
for example that we build a pure tank to 
start with, one that has no capacity .load- 
ing at all. This tank will be just about 90 
degrees or a quarter wavelength long at 
the operating frequency. Now than let us 
add capacity loading across the open end 
of the tank so that the capacitive reactance 
is just equal to the surge impedance of the 
tank. This new combination will have to 
be only 45 degrees long or an eight wave 
length to resonate at the same operating 
frequency as before. 


Now let us tuck this theory into the 
back of our minds and think a little bit 
about how to actually make a co-axial tank 
circuit. We will want to make the tank out 
of readily available materials that are good 
electrical conductors. We. find that the 
local plumbing shop is a natural place to 
shop for our project, for he is sure to have 
a large assortment of copper pipes, copper 
couplings and copper reducing couplings. 


We must provide some mechanical means 
of varying the physical length of the tank 
to compensate for the elusive capacity load- 
ing effect. A small variable capacitor is also 
necessary to permit us to cover a band of 
operating frequencies. 


Energy must be fed into and taken out 
of the tank circuit by means of links, taps 
at low impedance and taps at high imped- 
ance points as the circuit needs are met. 

You will please refer to figure 1. This is 
a sketch of my two meter final tank. 


It is made up of three main parts, the 
inner conductor, the open end of the outer 
conductor and the closed end of the outer 
conductor. Contained within the open end 
of the outer conductor is the variable load- 
ing capacitor, the final external anode out- 
‘put tube and tube socket. I decided to use a 
series feed system for the B plus to the 
final amplifier. This meant that I had to 
build a low inductance by-pass condenser 
to electrically short circuit the RF between 
the inner and outer conductor at the closed 
end and still isolate the D.C. that appears 
on the inner conductor from the outer con- 
ductor. It is this RF shorting condenser and 
the RF output coupling link and condenser 
that is mounted in the closed end of the 
tank circuit. 

I decided to use the series feed system 
on this tank circuit because it permitted me 
to couple the good heat disapating inner 
conductor directly to the anode of the 


P.A. with the use of common copper pipe 
reducer couplers. Also I did not have to 
concern myself so much with the need for 
a ‘super’ RF choke as would be necessary 
in a shunt feed system. This system of feed 
does call upon the need for a little more 
mechanical construction. The details of 
the R.F. shorting condenser are shown in 
detail in figure two. 


This is a good time to reach back into 
theory and see how our mechanical con- 
figuration has goofed up (in a manner of 
speaking) an otherwise pure tank. Well, for 
one thing we have placed a tube and its 
socket right at the open end of the tank. 
This is going to introduce quite a lot of 
capacity across the end of the tank, and 
then of course there is the deliberate addi- 
tion to the variable loading capacitor. All 
of these things are going to make the tank 
circuit shorter than 90 degrees. Now, let’s 
look at the other end of the tank, our R.F. 
shorting condenser. Ignore it? Nope. We 
can't, even though it has almost zero capaci- 
tive reactance at the operating frequency; 
why, well it is almost zero but not quite. 
It does exhibit a little inductance because 
of the way it is built. Let us look at it this 
way—we have the inner conductor, the R.F. 
Shorting condenser, the outer conductor 
and the capacity across the open end of the 
tank all-in one big series loop. Any change 
in capacity at the cold end of the tank is 
not going to have much effect upon the 
capacity loading of the tank directly, but 
even the slightest change in the capacity 
across the open end of the tank is going 
to have a lot of effect upon the final axial 
length. OK, think about this—the RF 
shorting capacitor and the fixed and vari- 
able capacity at the open end of the tank 
are really in series. The effect of the RF 
shorting condenser not being zero reactance 
is going to make the capacity that appears 
across the open end of the tank to appear 
a little smaller than it really is. The result, 
the axial length of the tank has to be a 
little longer than you thought. And here is 
another one, I am using a ceramic heat 
chimney around the anode of the output 
tube. The effective capacity at the open 
éfid of thes tank® is: goings toi be” ine 
creased a little because of the higher dielec- 
tric constant of this material at this crucial 
area, the result the tank has to be a little 
shorter than without it. 

A pipe stretcher is just as hard to find 
ascaywire stretcher... » and» copperypipe 
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R.F. “shorting” Condensor 


code # discription 


1&5 
2&4 


copper discs - 2 plates of the capacitor 

teflon insulation - dielectric material of the capacitor 

3/16 inch brass plate - the ground plate of the capacitor 
inner conductor -3/4” copper water pipe 

co-ax antenna fitting 

1 1/2"pipe housing the 50 pfd antenna loading capacitor 
1/4” i.d. copper guide tubes 

1/4” 0.d. copper plunger rods 

driving bar for the plunger rods 

tuning knob 

driving screw 

variable loading condensor plate- shaped to conform to anode of tube 
tube socket 

external anode tube 4 CX 300A 

1 1/2” to 1” pipe coupler 

1” to 3/4” pipe coupler 

1” coupling pipe -to join the two reducing couplers together 
lower “open” portion of outside conductor 

3” pipe coupler 

closed part of the outer conductor 


Plunger type Loading Condensor 


figure 1 


TWO METER 


CO-AX TANK 
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is more expensive than wire sooo, always 
figure that your tank circuit is going to 
be a little longer than you _ think 
and you won't go wrong. Off hand, you 
can be pretty sure that the co-axial tank 
circuit is going to be somewhat less than 
a quarter wavelength long. If you are going 
to make up a high Zo tank operating on 
one of the higher VHF bands and have a 
rather large tube with a high output capa- 
city, it is going to be a lot shorter than 90 
degrees or even 45 degrees. In fact, you 
may find by rough calculations that the 
tank may end up inside the tube, in which 
case you better start studying up ‘on 
resonant cavities. 


Mount the tube and socket within the 


open end of the outer conductor along with 
some form of variable loading or tuning 
capacitor and your ingenuity can really go 
'to work here. Build up the R.F. shorting 
condenser and also mount the link assem- 
bly and coupling condenser in this end of 
the tank. Now slip the inner conductor in 
place and measure the natural resonant 
frequency of the tank through the output 
link. I hope you find the tank resonates 


at too low a frequency for then it is time 
to get out the pipe cutter and start hacking 
off a very little at a time until you get the 
assembly tuned to the frequency range you 
want. The odds are the tank will be some- 
where between 60 and 75 electrical degrees 
long if you are using one of the modern 
external anode tubes. - 

By now I hope that you have got up the 
courage to tackle a co-axial tank. The little 
extra effort it takes to build one is worth 
it!! Don’t forget that the same technique 
can be applied to input tank circuits too. 
The difference will be in the manner energy 
is fed into and out of the tank circuit and 
with a good understanding of the basic 
theory, I am sure you can anticipate what 
will happen. 

Yes, I have the dimensons written up on 
the tank circuit shown in figure 1 and will 
send them to you if you insist, but remem- 
ber that if you want to duplicate this tank 
you will have to duplicate everything to the 
last detail . . . the electrical nature of the 
tank is intimately dependent upon the 
physical construction... 


FROM oA" TO “74 


G.G. VHF 


Nuvistor Amps 


Since Nuvistors were introduced to the 
amateur market in 1960, over 21/2 million 
have been produced. Never has a tube seen 
as much use or been so versatile as the 
Nuvistor. 


The 6CW4 and 6DS4 Nuvistors have 


been used as r.f. amplifiers (cascode and 
neutrode circuits), Q multiplier - b.f.o., 
audio filter, oscillator, mixer, product de- 
tector, all-band preselectors, transmiiters, 
and of course, in TV tuners. 


By Elwood C. Thompson 
P.O. Box 511-110-182 
Columbus 16, Ohio 


One of the least used applications of the 
Nuvistor is its use as a grounded-grid r.f. 
amplifier. Although it was not desigmed for 
this type of operation, it can be used if 
certain precautions are taken. One of its 
major disadvantages is low gain requiring 
at least two stages. These two tubes have a 
transconductance of 12,500 micromhos, low 
lead inductance, low transist time; all of 
which add up to a very low noise tube. Use 
of the 6DS4 minimizes over-loading and 
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cross-modulation due to its cut-off charac- 
teristics. 


Advantages 

Grounded-grid stages (either in a sepa- 
rate preamp or converter front-end) have 
many advantages over other popular types 
of VHF circuits. They are less subject to 
cross-modulation than the cascode, neutro- 
de, or pantode r.f. amplifiers. They also 
give better noise figure and signal-to-noise 
ratios than the above mentioned circuits, al- 
though the gain is less than the cascode, 
they approach frame-grid tubes as far as 
noise figure is concerned. The primary ad- 
vantage of the grounded-grid amplifier is 
its stability. A triode can be operated at 
much higher frequencies without instability 
in a grounded-grid circuit than in a ground- 
ed-cathode circuit having the same voltage 
gain. Grounded-grid circuits do oscillate, 
but if careful consideration is given to 
proper shielding and isolation, this problem 
can be overcome. A_ stable amplifier 
(grounded-grid) with slightly lower gain is 
more suitable and has a better noise figure 
than an unstable amplifier neutrode) with 
_ higher gain. Nuvistors have a transconduct- 
ance of approximately 10,000 micromhos in 
this type of circuit. 


Loading and Matching 

The noise figure of Nuvistor grounded- 
grid amplifiers is a function of the source 
impedance. Any alteration of this source 
impedance (both resistive and reactive) can 
make serious changes in the noise figure 
value. A change of the signal source im- 
pedance changes the available gain of the 
stage. As the resistance increases, the gain 
decreases and the effect of second stage 
noise becomes more pronounced. To deter- 
mine the optimum source resistance for a 
particular amplifier usually involves a series 
of noise figure measurements as a function 
of this resistance, usually 50 to 300 ohms. 

When the source impedance and the load 
impedance do not match the input and 
output impedances, respectively, of the 
grounded-grid stage, it is necessary to insert 
baluns (figure 3) between the source and 
the stage and between the stage and the 
load to obtain maximum gain. The equi- 
valent noise resistances of the Nuvistors 
are in the neighborhood of 200 ohms with 
grid-leak biasing, and with cathode bias 
about 250 ohms. 

It should be noted that optimum noise 
figure is not necessarily obtained at the 
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point of optimum gain. The usual pro- 
cedure is to tune the r.f. circuits for maxi- 
mum power transfer; to effect a match. 
Below 500 Mc. the best power match is not 
the best match for noise figure. With most 
tubes (Nuvistors included), the best match 


200 ohm BALANCED LINE 
FEDERAL K-200 


ZrAaQgZzmer- 


BALUN DATA 


2 METERS ......... 26% INCHES 

1% METERS 172 INCHES 
50 OHMS 

UNBALANCED 
TO 
MATCH NUVISTOR 
PREAMPS 
FIGURE 3 


occurs when the VSWR is roughly 1.3 or 
1.4. The proper match drops the noise fi- 
gure nearly one db. at 2 meters. 

The value of antenna resistance needed 
to obtain a minimum noise figure de- 
creases with increasing: frequency, this is 


THIS MAY BE A SAMPLE MAGAZINE \ 
Ble WARE! 


A strange spring-time contagious disease is soreading over the amateur 
radio fraternity. VHF DX. There is no cure. It will cost many a sufferer 
countless lost hours of sleep. 


The first sign of this contagious disease manifests itself as an itching dial 
finger. An itching dial finger that refuses to stay away from the band- 
spread knob on your receiver! You feel that you have to tune . . . TUNE 
... TUNE! 


Soon the second stage sets in. You have an irresistable urge to grab the 
microphone and:call “CQ-DX!” 


The third and final stage borders on dilerium. You wake up in the middle 
of the night, a cold sweat crawling down your back. You sniff the air 
and lunge for the window. A cloud bank to the west. . . clear sky over 
the rest of the horizon. Moisture in the air! Caught up in a fit of madness 
you dash for the shack in your PJ's! 


DX-DX-DX . . . the band is open! Frantically you turn the dial, spin the 
rotor and search for your logbook. 


As the sun comes up you collapse in a fit of mental exhaustion only to 
hear the XYL call you for breakfast. Fatigued, all-in, but feeling like a 
man who has just conquered Mount Everest you stumble to the little 
woman log-book in hand. 


“Look honey — see here. Two new states on 2 meters!” 


She smiles. “Hurry up and eat your eggs Charlie, you'll be late for 
nl 


AH, YES... VHF DX. And what better way to stay up on tt 
DX news throughout the entire six, two, 1% and % meter D) 
ahead than with a regular subscription to VHF Horizons? Fl 
OF THE SUB CARDS BELOW — 


START YOUR VHF HORIZONS SUBSCRIPTION 1 IMME 


= = 7 ad ay Se SS a, 


FORM A FORM A FORM A 


__ Enclosed is my check/money order for $4. Enter my 15-month subscri 
VHF Horizons starting with the next issue to be mailed. 


Pe ei ies ie es Ts. ea Call 2am 
PREMIUOSS Sa a i Se 
PWC he ge re ZN Ld ace State _..2 eae 


Airmail to: WHF Horizons 
P.O. Box 1557 
_ Oklahoma City 1, Oklahoma 


FORM B FORM B FORM B 


_._My VHF buddy has twisted my arm until | can bear the pain no longer. 
my 15-month subscription to VHF Horizons in return for my $4.00 encl 
Start me soonest. 


LE | SENTERO Relies nee eae DN]. ( ammmmamne eA LAT Call .... 2a 
PO ee ai ts ls eo — 
WOW A na, Ae Lone ea State: ee = 


Airmail to: VHF Horizons 
P.O. Box 1557 
Oklahoma City 1, Oklahoma 


FORM C FORM C FORM C 


Here are some of the VHF-UHF’ers active in this area. See that ae 
they receive a sample copy of VHF Horizons with mucho speed. | 
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where the minimum noise grounded-grid 
circuit becomes more suitable as a front- 
end. 

With the above parameters in mind we 
set to work on some preamps. Although a 
single stage is shown in Figure 1,-the ad- 
vantages of having two stages of ampli- 
fication really begin to pay off as we go 
higher in frequency. (Figure 2) This cir- 


cuit is an offshoot of the popular grounded- 


grid circuit in the ARRL Handbook. Pre- 
vious VHF construction experience has 
shown that at least two stages of r.f. more 
than offset the added cost and adjustment 
problems. The cascaded (not cascode) will 
work up to 220 Mc with lumped con- 
stants, but then the circuits give way to 
coaxial or trough type circuits. 

Most preamps or converters with only 
one r.f. stage (especially at 144 Mc) do 
not provide enough image rejection. The 
noise figure can be improved from 1/2 to 
1 db. by having the extra stage. 

As seen in the formula: 

NF=nf2-14+NF1 
gl 
where: 

NF=Overall noise figure 

NF1= Ist Stage noise figure 

NF2=2nd Stage noise figure 

gl=—1st Stage gain 
that as the first stage gain is increased the 
second stage noise figure is decreased and 
the overall noise figure is decreased. If this 
gain is increased too much, the possibility 


= , 
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of overload and cross-modulation is in- 
creased. 
Circuitry 

As seen in figure 1, the coil (L1) and 
capacitor (C1) form an impedance match- 
ing circuit. The cathode tap is used to main- 
tain a high “Q” and some selectivity in 
the input circuit. Link coupled circuits are 
used between stages. This is a very impor- 
tant feature, making possible a highly de- 
sirable flat-topped response curve. Along 
with providing a good interstage impedance 
match, this link coupling eliminates taps on 
the coils, reduces capacitive coupling and 
Spurious responses. A considerable increase 
in gain can be had if the builder wishes to 
sacrifice bandwidth, by peaking the stages 
to cover a 1 Mc segment at the low end of 
each band. Stability is accomplished by 
complete grounding of the Nuvistor tube 
Shell and socket. Once the shell is ground- 
ed, the tube will give the constructor no 
trouble. Freedom from possible feedback is 
had by careful positioning of the slug- 
tuned coils and phasing of the windings for 
minimum capacitive coupling. This band- 
pass coupling permits higher “Q” tuned 
circuits, resulting in better image rejection 
and more uniform response across the 
bands than would be possible with capact- 
tive coupling. 

One of the nice features of the two 
stage circuit is the use of a gain control in 
the cathode of the second stage. This may 
or may not be needed, depending on the 
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10pf 


50 OHM 
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OHM 001 = 
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1 OHM 4.7K OHM 
= $47KOHM = | 1 WATT 
= 1 WATT taeall 
= 
B+ 150 VOLTS 
10 12 a 10 12 
001 .001 
= TWO STAGE PREAMP (CASCADED-GRID) = 
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actual needs of the constructor. In areas 
where two and six meter activity is high, 
it is recommended. The 6DS4, with its 
semi-remote cutoff characteristics is highly 
recommended for use in the two stage cir- 
cuit for 6 meters. At 6 meters the single 
stage preamp may give all the sensitivity 
and gain that is needed, but on 2 and 11/4 
meters, the cascaded stages are used to ap- 
proach the point where antenna noise is 
the limiting factor. 


Layout 

Complete shielding of the input-output 
circuits is absolutely necessary to obtain 
trouble-free operation. The preamp or a 
complete converter may be built into a 
small chassis box of flashing copper. Sol- 
.dering of the mounting tabs of the Nuvis- 
tor socket to the chassis is a must for stable 
operation. 

The shielding members also must be well 
soldered to the chassis. As in all circuits 
at these frequencies, point-to-point wiring 
is used and no trouble should be encounter- 
ed in a simple layout for either a preamp 
or completely Nuvistorized converter. The 
individual case will dictate the require- 
ments for the actual construction. 


470 
LI 


68 001 


FIGURE 1 
SINGLE STAGE PREAMP 10 


COIL TABLE 


6 METERS 
L1 .. . 10 turns # 28 enamel, Y%4 inch diameter, 
closewound, cathode tap at 3 turns, antenna 
tap at 11/2 turns from ground end. 
L2 ... same as above (without taps) 


L3... 10 turns # 28 enamel (same as above) tap 
at 3 turns. 

L4 ... same as above 

All link windings . . . 2 turns of hookup wire wound 


at cold end of coils. 


2 METERS 
Ll... 6 turns # 18, % inch diameter, 5 inch long, 
cathode tap at 4 turns, antenna tap a 21%4 
turns. 
L2 ... 61% turns (as above) 
L3 . .. 6 turns (same as L1) 
L4... 6% turns (same as L2) 


All link windings . . .2 turns of hookup wire wound 
at cold ends of coils. . 
capacity across windings: 1-7.5 pf. trimmer; 
Centralab # 829-7 


220 Mc. 
L} . . . 2Y% turns # 18 enamel, Y% inch diameter, 
antenna tap at 34 turn from ground end. 
L2...3 turns # 18 enamel, Y% inch diameter 
L3 .. . 3 turns # 18 enamel, 1%4 inch diameter, tap 
at 1/2 turns 
L4.... 3 turns # 18 enamel, %4 inch diameter 
10pf 4) 
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Letters 


VHF: 

We are all very interested in the repeater station articles. 
Our equipment is a variety of ‘surplus’ commercial FM 
gear by GE, RCA, Motorola, etc. My rig is a.Motorola 80D 
with final modified for 6146’s. Antenna is double 4 J-Beam 
50 feet up, but 160 feet of RG-8/U attenuates the signal 
some! | have worked Milwaukee, around Chicago, north- 


west Indiana, Detroit and Fort Wayne, Indiana. About 
135-140 miles. My best mobile DX was with K9IBHM/M 
while he was mobile in motion in Gary, Indiana. This was 
full quieting, 120 miles base to mobile. You fellows have 
a real good publication, | have enjoyed it from the first 


issue. 
1. DeWitt, KBEMU 
Hudsonville, Mich. 
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THE BETTER TO DX WITH 


Tiltable Array 
For 50 Me{s 


It has been said by men much more versed 
and a whole lot more talented than I that 
the Amateur 50 megacycle (six meter) band 
is the one common meeting place of all 
forms of wave propogation. Sporadic E skip 
really gets started at 50 mc/s, ground wave 
is not bad and tropo bending is a distant at- 
traction for contacts in the 50 to 500 mile 
region. Meteor scatter is fun and games, 
ionospheric scatter is there for the taking 
if you have the suds. Tropo scatter is equal- 
ly ee rsite, if you have the suds and 
auroral work is a real attention getter. E 
skip backscatter helps us track extra dense 
Es clouds and F2 lets us dabble in true in- 
ter-continental DX when the sun spots are 
cycling. On top of this we have F2 back- 
scatter and trans-equatorial scatter not to 
mention a few forms of propagation they 
haven’t even found names for yet! 

YES. < six meters has a great deal to 
offer. Enough so that the died in the wool 
DX nuts should seldom go without if he 
really gets in there and puts his best foot 
forward. Or is it his best antenna? All of 
which brings us to the brink of this report. 

One antenna system, capable of dealing 
with all of these forms of propagation with 
optimum effectiveness is quite a challenge. 
Seemingly, something should give. Es, 
auroral, meteor scatter and even some F2 
are high angle activities. Tropo, ionospheric 
scatter, tropo scatter, F2 backscatter... 
these are low angle items. Some require 
moderate antenna gain and none hurt if 
you have too much antenna gain! 

A rotating array is an obvious necessity. 
So is an array that has a high measure of 
directivity, considerable rejection of side 
and back lobes and narrow-steep sided ver- 
tical and horizontal antenna patterns. 

An array that provides switchable polari- 
zation, i.e., vertical or horizontal, with gain 
on either is also to be desired. WOBBM 
covered this in some detail in his No- 
vember report (November 1962) appear- 
ing in these pages. 


Bob Cooper, Jr., WS5KHT /K6EDX 
Publisher-Editor, VHF Horizons 


80 feet above ground a workman balances on a 
gin-pole rig (actually the top section of a smaller 
tower) to tighten clamps on one of the six -element 
arrays as it mounts on the H frame. The single six 
Telrex is below the 16 element 144 colinear at left. 
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The 24 element 50 megacycle antenna 
array at W5KHT has been in service four 
months or 120 days as this is written. The 
array consists of four Telrex 6MSR-6 long 
yagis (six elements each on 24 foot booms) 
tied together with Telrex phasing har- 
nesses in the manner shown in diagram one. 

The center of the array is 80 feet above 
ground on a hill that rises to 1340 feet msl 
at the base of the tower. 

The tower chosen is the VESTO 77 foot 
self supporting all steel monster, from 
VESTO Co. Inc., 20th and Clay Streets, 
North Kansas City, Missouri. This tower 
was chosen because it offers excellent sup- 
port (each leg is sunk six feet under 
ground with 3 cubic yards of concrete), 
climbability that even W5KHT dared 
scamper up, no guying of any kind and an 
excellent method of mounting a heavy duty 
rotator (Telrex Model 397-RIS) that 
would be large enough to take the punish- 
ment of an extremely heavy array and spring 
winds that frequentiy exceed 110 miles per 
hour. 

The tower was also chosen because it had 
the appearance of being ‘just another oil 
well’ in a portion of the country where oil 
wells in back yards are not too uncommon 
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(except in mine!-Editor). 

Mage Majors WQ@OJI, the boss at VES- 
TO, told us we could assemble the tower 
ourselves in a weekend. This we attempted 
over 11 weekends throughout the summer 
of 1962 and then in desperation we found 
some help from Utility Tower Company, 
Oklahoma City which promptly had two- 
three tower climbing daredevils working on 
it for five straight days before it was com- 
pleted. Well, I got the holes dug and the 
bottom section assembled anyhow. 

We wanted an array that would produce 
a pattern no wider than 25 degrees at the 
half power (6 db) points in the vertical 
plane and no taller than 20 degrees in the 
horizontal plane. 

Armed with this much information and 
the characteristics of our individual six ele- 
ment yagi VHF’s Russ Miller, WSHCX, 
went to work with his slide rule, a tall stack 
of graph paper and the MIT Lab series 
chapter on antenna phasing solutions. 

The spacings Russ calculated are shown 
in diagram one. They will probably look as 
unusual to you as they did to us at first 
glance. 

“You've made a mistake Russ’ we pro- 
claimed. “This looks more like spacing for 
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ALLIANCE 
ROTOR 


ALLIANCE 
ROTOR 


SIDE VIEW 
ANGLE GUSSET PLATE 
IRON SUPPORT (WELDED TO PIPE 
FRAME PIPE AND FRAME) 
2Y2" 
TOP VIEW 


1/8” SHEET IRON 
PLATE OVER ANGLE 


DIAMETER SELECTED TO IRON FRAME. 


ALLOW LOOSE FIT TO 
HORIZONAL STACKING 
BAR. 


HEIGHT SELECTED TO 
CENTER PIPE WITH 
ROTORS 


WELDS 


| | 
i | 
| | 
| | 
| 

3/16” STRAP : 
y | 
| 
| 
| | 
| | 


ENLARGED END VIEW 
OF LATERAL BEARING 


TILT MECHANISM FOR 24 ELEMENT 50 MC ARRAY 
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The full array of four 6 element optimum spaced 
yagis resting at a 10 degree tilt glistens in the 
early morning sun at W5KHT. The array is aluminum, 
the H frame welded steel and the tower a VESTO 
77 footer which went together piece by piece! 


a two meter array.’ 

Russ was adament and even volunteered 
to climb the array and respace the antenna 
if he was wrong. This seemed a reasonable 
offer so we next approached the problem 
of how to support the array on top of the 
tower. My crude drawing of an H frame 
was quickly discarded after Editor’s Kyle 
and Miller tore it to pieces (verbally) and 
Miller worked up the specs on a welded 
construction monster that looked like it 


114” 


1 3/8” O.D. 
TEMPERED STEEL PIPE 


would support the Queen Mary. This is 
shown in diagram two. 

Note in diagram two that we have engi- 
neered in a provision for elevation tilt on 
the antenna. 

Elevation tilt on any six or two meter ar- 
ray is desirable to say the least. If you are 
able to tilt the array up off of the horizon 
you can track auroral reflections close in 
short skip on six meters and miscellaneous 
B-52’s as they circle to land at the nearest 
airbase (this gives the neighbors fits). 

You can also explore the unknown world 
of angular reflection from tropo and iono- 
spheric scatter mechanisms and generally 
keep your third hand busy with one more 
switch to play with while you are trying to 
adjust the receiver, rotate the beam and 
throw the rig on all at once! 

Seriously speaking, the elevation tilt has 
proved invaluable. On E skip paths worked 
through the fall and winter season, we 
could start out an opening with the array 
pointing even with the horizon and then 
track the movement of the Es cloud as it 
switched about. Especially interesting were 
the contacts that we managed to keep up on 


Continued — Page 19 
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GUSSET PLATE \ 


COLLAR TO ALLOW 
DISASSEMBY OF 
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CLICK-CLACK-DING-DING! 


Progressive Thoughts 


For over a decade, following WWII, 
amateur radioteletype operated, with audio- 
frequency-shift-keying (a.f.s.k.), on 147.96 
mc, a nationally agreed-upon channel, way 
up on the high end of 2 meters. Radio 
equipment consisted mostly of war surplus 
a.m. SCR-522, ARC-5, and ARC-3 equip- 
ments. Their crystal controlled receivers 
eliminated tuning and drift problems. The 
“squelch” feature of these sets also made 
possible the completely noiseless monitor- 
ing of a channel as their audio amplifiers 
are completely cut off in the absence of a 
carrier. 

Most of you who have operated other 
modes as well as RTTY on 2 are pain- 
fully aware of the sad history of the ARRL 
petitioning the FCC for the lower 100 kc 
of both 6 and 2 meters for exclusive c.w. 
use; and, its outcome: FCC Docket 12485, 
effective June 6, 1960, which established a 
100 kc c.w. segment at the low end of 6, 
but which put the c.w. portion of 2 at the 
high end, 147.9 to 148.0! As the result, 
the dx-hounds are still using c.w. on the 
low end of 2, and the c.w. portion at the 
high end is woefully vacant, except for an 
occasional weak diathermy harmonic wan- 
dering like a lost ghost back and forth 
across the barren wasteland of 100 kilo- 
cycles. 


The old “national’’ 2 meter RTTY fre- 
quency of 147.96 is therefore unusable, and 
as almost three years have gone by since 
Docket 12485 became effective, it is high 
time that we established a new ‘“‘national”’ 
frequency for 2. 


Considerations in Selecting a Frequency 
Now, to select a suitable channel for 
RTTY there are several factors which 


On VHF RITY 


Byron H. Kretzman, W2JTP 
431 Woodbury Road 
Huntington, N.Y. 


should be considered. The first, perhaps, is 
that in these modern times many f.m. sys- 
tems, largely for fone, are in use all across 
the country. Should there be a separate 
frequency for f.m.? The second consider- 
ation is the existance of the RACES seg- 
ments from 145.17 to 145.71 and 146.79 to 
147.33, where 6A2 (a.f.s.k. on a.m.) and 
6F2 a.f.s.k. on n.b.f.m.) is permitted but 
40F2 is not, although 40F3 (wideband f.m. 
fone) is. Do we want a “national” RTTY 
channel in the RACES bands or out of 
them? Thirdly, any kind of in-band re- 
peater system would require another fre- 
quency near the low end. (The New York 
City metropolitan area used 144.138 with 
147.96 before Docket 12485.) Do we need 
another channel in the low end of 2 met- 
ers? 

Let us look at conisderation number 1: 
The old a.m. nets using the SCR-522, etc., 
and some of the older transceivers are 
gradually becoming aware of the broadness 
of their receivers and of their low sensi- 
tivity. Problems associated with utilization 
of some of the newer transceivers are stab- 
ility and lack of continuous duty capability, 
and generally, lack of the squelch feature. 
Those who have changed over to the wide 
band commercial surplus f.m. sets have been 
amazed at the increase in performance, such 
as range, stability, squelch, etc. The FM 
Net Directory published by K4ZAD shows 
quite a few f.m. RTTY nets in operation 
already, such as in Chicago, Detroit, Cleve- 
land, Milwaukee, St. Louis, and Indiana. A 
definite trend is indicated towards wide 
band f.m. for this kind of extended local 
operation. Considering the above trend and 
all ever-increasing band usage, it appears 
that RTTY should be concentrated on one 
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channel. If, a.m. is already in widespread 
use in a particular area, why not continue to 
use it until availability of f.m. sets in that 
area makes it possible to economically 
change over. 


Looking at consideration number 2: It 
has been the writer’s personal experience 
in both the midwest and in the east that 
the CD radio people, already operating 2 
meter fone nets set up for RACES, do not 


SATURN 6 


wish to use amateur RTTY, preferring to : the original 

either do without Teletype for budgetary 

reasons or to lease machines and landlines re ALO 

from the local telephone company. It also 

has been noted that CD drill operations, 

within the RACES segments, tne RAR L Saturn 6 Antenna al tase 
those frequencies. On the basis of the above 3 Saturn 6 plus mast & 
observations it seems more practical to bumper mount 


select a “national” RTTY frequency out- 
side of RACES segments. 


Consideration number 3, the secondary 
RTTY channel in the low end for in-band 
repeater usage; is, first of all, not easy to 
implement. Secondly, it has been the ex- 
perience of many of the operators of wide 
band f.m. systems that it is much more 
practical and easier to repeat from 6 to 2 
meters. For example, a high power 2 meter 
transmitter strategically placed in a high 
location will cause much less TVI than if 
it were on 6, and it can be easily triggered 


by real low power 6 meter signals from for Six Meters 


each home location. It therefore seems rea- FEATURES 
sonable to suggest that the selection of a Designed for maximum forward gain. 
secondary 2 meter frequency be done on a Gamma Match for co-ax feeder. 
local basis, depending upon local require- deloraiers eange! 
, é Exceptionally strong since there are no drilled 
ments, rather than on a national basis. holes. 
: ; All aluminum construction eliminates electrolysis. 
: Entire beam and supports can he grounded for 
Suggestion lightning protection. 
Consideration of all. of the factors de- 
tailed above makes it apparent that 146.70 We are proud of this new Long John Antenna. We’ve 
Mc is the logical choice for a “national” tried to put in every feature you could want. The re- 
Raa f ‘ sult is a reasonable cost high gain beam which can 
requency on 2 meters. It is there- easily be put up and which will stay there practically 
fore proposed that we obtain comments forever. It has a wide enough lobe so you don’t have — 


from Mr. Ed Handy W1BDI, Communi- to swing it around all the time, yet gives you tre-. 

cation Manager of the ARRL, and leaders Babess tite parse ttt 

in the organized RTTY societies and | 

groups across the nation, such as W2JAV, AT YOUR DISTRIBUTORS OR WRITE DIRECT 

W3DTH, W4RWM, W5KXD, WG6AEE, FE 

KG6ESZ, W7WWG, WO9SPT, WQ@ATM, me 

and W@JHS. Hi- ‘ar- Products 
It is further suggested that the above Lompany 

proposal be published in QST and in VHF 

and RTTY bulletins so that the rank and 

file of both VHF and RTTY may be made 

aware. 


FITCHBURG, MASSACHUSETTS 
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A MAN WHO KNOWS DESCRIBES 


A Transistorized VHF Oscillator 


W4HHK/A4HHK 
Yo VHF Horizons 


This article describes a transistorized os- 
cillator-tripler for generating marker sig- 
nals at 144 and 432 mcs. It provides instant 
r.f.! There is no waiting for a filament to 
heat up, and no need for an a.c. outlet. 
This unit combines the advantages of VHF 
transistors and an overtone crystal to pro- 
duce stable signals at 144 and 432 mcs 
with minimum circuitry and battery drain. 
No attempt was made to miniaturize it. The 
total weight is eight ounces. 

Two transistors are used, both of the 
P-N-P type. The 48 mc oscillator employs 
an RCA 2N384 currently selling for $2.06. 
A Philco 2N2398 is used in the tripler 
stage that bears a modest price tag of 
$3.75. The latter is rated as an amplifier 
up to 800 mcs! The crystal is a third over- 
tone type made by International Crystal Co. 
Originally, only the oscillator was con- 
structed. A six inch “whip antenna” pro- 
vided a good signal on 144 mcs at a dis- 
tance of about two hundred feet, but the 
432 mc marker could not be detected (at 
this range). Also, oscillator frequency was 


slightly sensitive to proximity of the oper- 
ator to the antenna. The antenna was 
coupled to the hot end of the collector 
tuned circuit, LI, by means of a 3 pf con- 
denser for these tests. Addition of the 
tripler stage provided the needed isolation 
of the oscillator from the antenna, and 
brought the signals up on 144 and 432 
mcs. 

A 21/4x21/4x5 inch Minibox was 
chosen to house the unit because of its 
convenient size and shape. A smaller one 
might have been used, but this one afforded 
plenty of room for the signal circuits and 
two batteries (paralleled), if needed, for 
extended period of operation. A single 
Eveready No. 412 221/2 v battery is nor- 
mally adequate for the 4.5 ma. required. 
The plus side of the battery connects to 
ground and the negative side to the cir- 
cuits via the off-on switch. Tape was used 
to cover the negative end to prevent acci- 
dental shorting to the case. A small wedge 
of cardboard holds the battery in place. 

Looking at the photograph (approxi- 
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2N2398 


mately 11/2 x actual size), left to right, 
are the battery, oscillator stage, and tripler 
stage. A 2 x 3 3/4 inch piece of perforated 
circuit board was used for mounting all 
components except the battery, off-on 
switch, and antenna jack. The circuit board 
was wired before mounting inside the Mini- 
box; three 1/2 x 1/2 inch angle brackets 
being used for the job. It was positioned 
‘on edge’ to provide easy access to either 
side. Sockets were used for connecting the 
transistors into the circuit in order to avoid 
soldering. They also facilitate swapping 
transistors in case of trouble. Proper tran- 
sistor lead length can be determined by 
first checking socket depth with a short 
length of lead size wire. The 2N384 lead 
length turned out to be about 3/8 in. and 
the 2N2398 leads approximately 1/4 inch. 
If in doubt, cut them a little long at first. 
Care must be exercised when inserting the 
transistor into its socket to avoid undue 
bending on the leads and strain on the 
transistor. If the builder desires to wire in 
the transistors, lead length should be suffi- 
cient to permit the use of a temporary heat 
sink between the semiconductor and the 
solder joint. Standard VHF practice of 


2N2398 TRIPLER 


ANT. 


keeping all leads short and direct should be 
followed. Protect the transistor from heat. 
It will ruin one in short order. 

The 2N384 case is connected to the cen- 
ter lead (see drawing). This socket pin and 
all oscillator returns to ground, including 
the feed-back link, were connected to a 
single ground lug. Pin 4 of the 2N2398 
serves to ground its case. The ground side 
of the link to this stage was connected to 
this point. A strip of flashing copper 1/2 
inch wide was fastened across the end of 
the circuit board for all tripler stage 
grounds. 

Using a crystal calibrated to oscillate at 
48.005 mcs in a recommended tube circuit, 
a third harmonic frequency of 144.005 
mcs was obtained. Adjustment of L1 does 
have some effect on frequency. Also, sub- 
stituting different 2N384’s will alter it 
slightly. Improper oscillator tuning may 
result in spurious, crystal controlled oscil- 
lations on frequencies adjacent to the desir- 
ed one. Oscillator tuning that produces. 
maximum output without generation of 
these undesired signals should be used. The 
tripler stage is tuned for maximum output 
at 144 mcs. This is best done by watching 
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the receiver s-meter, as the one milliwatt 
(approximately) output is difficult to mea- 
sure. A six inch length of solid wire insert- 
ed into the antenna jack will serve nicely as 
a 1/4 wave radiator for 432 mcs, and pro- 
vides plenty of signal at 144 mcs. - 

Stability is good. For example .. . after 
checking the frequency alongside the sta- 
tion two-meter receiver at a room temper- 
ature of about seventy-five degrees, the unit 
was taken to the sub-freezing outdoors. A 
few minutes later the frequency was check- 
ed again, and a change of less than one 
kc. was noted. 

The advantages of having a stable VHF 
signal for antenna and receiver testing and 
checking are many. The transistor device 
described will-enable the VHF operator to 


conventiently check the performance of his 
144 and 432 mc gear. Prices are lower than 
ever, and some semiconductors outperform 
VHF tubes costing much more. Give tran- 
sistors a try on VHF. You'll find them 
useful and interesting. 


Bibliography: 

RCA Transistor Manual, technical series 
SC-10. 

Military Standardization Handbook, Se- 
lected Semiconductor Circuits, MIL-HDBK- 
215. Available from Government Printing 
Office for $2.25. 

“Solid State 1296 Mc. Converter” 
magazine, November, 1962, page 6.- 

2N2398 data sheet. Write Philco, Lans- 
dale Division, Lansdale, Pennsylvania. 
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50 Mc/s Tilt Array — Continued 


sideband as much as 45 minutes after the 
band had dropped out. 

On ionospheric and tropo scatter, we 
found that by raising the tilt angle to 8-12 
degrees, were often able to enhance our scat- 
ter reception and transmission by as much 
as 6 db for a given path. This we assume 
is due to the fact that with a given horizon- 
tal setting for the array, the forward ground 
lobe was not giving us anything like 6 db 
of phase addition. By varying the trajec- 
tory angle we were able to find the eleva- 
tion where our horizontal lobe went. in 
phase with the scatter signal. 

The elevation tilt of the array is handl- 
ed by two Alliance U-98 television antenna 
rotors which are mounted on the flat steel 
bed welded to the top of the vertical rotat- 
ing column that is in turn connected to the 
Telrex 397 rotator. The U-98’s carry none 
of the weight of the tilting portion of the 
array since the weight is properly siphoned 
off with the twin collar and sleeves made 
up from 14 inch I.D. steel thick wall 
BPS The simple rod which passes from one 
side of the array to the other, passes 
through the collar-support sleeves, through 
the U-98’s and the U-98’s are required only 
for rotating the horizontal pipe. 

We did find it necessary to throw away 
the lightweight brass U bolts supplied with 
the U-98’s and drill the collars on the Al- 
iance products to pass a heavy bolt through 
the horizontal rotating pipe and the rotator 
collars. The brass U bolts simply wouldn't 
take the torque generated by the twisting 


PATTERN: 

Since the proof of the antenna is its pat: 
tern, we've run a number of comparison 
checks against a single six element array 
mounted 60 feet above ground and with 
reliably consistent ground wave signals 60 
to 190 miles distant. The average of these 
checks is shown here: 


Single 24 Element 
Six Array-O° 24-10° 
Front to 
Back 22, db 22 db 27 db 
V2 power 
points 32° 21° 19° 
Front to 
side (90 36 db 42 db 45 db 
degrees) 
Simultaneous 
switching on 
140 mile 20 dbs/n 32dbs/n 29dbs/n 
signal 


Note: we've carefully shied away from 
making any statements about antenna array 
gain. This has always been a pretty nebu- 
lous thing and what with all the many 
various local factors that can be introduced 
into a forward gain computation for an an- 
tenna, we would just as soon overlook it. 

You can write off a portion of the im- 
provement in signal to noise ratio appear- 
ing in the bottom line of the table by noting 
that the 24 element array is 20 feet or ap- 
proximately one wavelength higher (above 
ground) than the single Telrex six. 

The real proof of the pudding is the 
signal the array puts out. To that end we 
will see you on the air in the coming Es 
season ! 

W5KHT 
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EX-W7VMP DISCUSSES 


Optimizing VHF Antenna Heights 


For many years the author subscribed to 
the “higher the better” philosophy of VHF 
antenna height. However, he recently be- 
came aware of a theory of antenna “height- 
gain,” which has been verified experiment- 
ally by MIT Lincoln Laboratories (at 400 
mc) and by Collins Radio Company (at 
810 mc). There is no reason to expect that 
it would not hold at lower frequencies as 
well. The theory applies specifically to tro- 
pospheric scatter propagation, the mechan- 
ism which allows day-to-day communication 
beyond line-of-sight to distances of several 
hundred miles or more. The theory has 
been used to derive a graph of ‘minimum 
antenna height,”” where “minimum height” 
is defined as that height above which little 
gain is achieved. (Specifically, only about 
Idb will be gained if an antenna height 4 
times the “minimum” is used.) It may be 
ped ge that minimum antenna height is 

unction of frequency and path length, 
and for longer paths less height is required. 
The graph giving minimum antenna height 
is given as Figure 1. 

Collins Radio Company made extensive 
measurements of antenna height—gain on 
a 172 mile circuit in Arizona at 810 mc. At 
the receiving terminal a 15 foot parabolic 
antenna was mounted on the side of a 
tower on an elevator which could be raised 
to a maximum height of 200 feet. Another 
15 foot dish was erected at a fixed height 
of 20 feet above the ground and served as 
a monitor antenna. At 810 mc a wave- 
length is roughly 1 foot, so that from 
Figure 1 it is seen that no increase in signal 
would be expected at heights above about 
10 feet for the 172 mile path. This is pre- 
cisely what was observed—the average sig- 
nal level was the same at all antenna heights 
from 10 to 200 feet, to within .75db. 

In the Lincoln Labs, experiments signals 
were teceived over a 618 mile path at 400 


By Richard C. Fenwick, 
W5KTR 
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MINIMUM ANTENNA HEIGHT, WAVELENGTHS 
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FIGURE 1. MINIMUM ANTENNA HEIGHT 
VS 


PATH LENGTH 


(Using 50kw, but antenna gain was 
tity 10db over a dipole.) Figure 1 indicates 
that an antenna height of 5 wavelengths 
(about 12 feet) should be the “minmum, 
except that in this case the ground sloped 
gradually upward in the foreground of the 
antenna to an elevation of 10 feet above 
that of the site at a distance of 1000 feet, 
so that about 20 feet antenna height would 
be ‘‘minimum.” In a series of measurements 
in July, 1957, an average difference of 
2db was observed between an antenna at 
25 feet and one at 100 feet, and in another 
series of measurements in January, 1957, 
3db difference was observed between an- 
tennas at 20 feet and 55 feet. (Greater 
signals on the higher antenna.) These 
differences are somewhat greater than pre- 
dicted by the theory, but the discrepancy 
is not serious. 

Although a small gain is achieved in 
many cases with increased antenna height 
it is clear that an optimum height exists for 
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FIGURE 2. LOSS DUE TO ELEVATED HORIZON ANGLES 
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FIGURE 3. HORIZON ANGLE DETERMINATION CURVES 
FOR SHORT DISTANCES 
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FIGURE 4. 
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a given band, if economics and transmis- 
sion line losses are considered. Optimum 
height will be a function of transmitter 
power, receiver sensitivity, antenna gain, 
usual noise levels as well. It is also deter- 
mined by who you are trying to work. For 
example, if you want to work mobiles on 
2 meters at 100 miles, you will need all the 
help you can get, so that the full “minimum 
height” should be used —about 100 feet 
(about 16 wavelengths, from Figure 1). 
However, if you are strictly a DX man with 
100 watts, a 20db antenna at 50 feet (8 
wavelengths) and a good receiver, you can 
work comparably equipped stations at 200 
miles and, as in seen from Figure 1, addi- 
tional antenna height will give a negligible 
signal increase beyond 200 miles. Your ef- 
fort and money will be better spent on a 
bigger antenna, lower loss transmission 
line, or a KW than on a higher tower . 
All of the foregoing assumes that your 
antenna is above surrounding trees, build- 
ings, and hills. If this is not the case you 
may be in trouble. The added loss due to 
elevated horizons is shown in Figure 2, 
verified by Collins Radio Co. experiments 


in the 800 mc region. Your horizon angle 
can be found from Figure 3 or Figure 4. 
Note that the loss depends on the sum of 
your horizon angle and that of the station 
you are trying to work. As an example, 
assume that your horizon to the east is 
determined by a ridge 2 miles away which 
is 100 feet higher than your antenna. From 
Figure 3 we see that your horizon angle to 
the east is .6 degree. Let us further assume 
that you wish to work a station 200 miles 
to the east who is more fortunate—his hori- 
zon angle in your direction is .1 degree. The 
sum of horizon angles for this circuit is 
.7 degree and the loss due to elevated hori- 
zons is 8 db, from Figure 2. Note that at 
50 miles your signal would be 17 db down 
from that over smooth earth. If your sit- 
uation resembles this example, you can use 
additional antenna height. (You should 
have played it cool in the first place by 
building your house on that ridge!) 


Airmail Your D.R.P.! 
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CONSTRUCTION TECHNIQUES 


4x150 FOR 144 MC|S 


Want a big punch in a small package? 
Well, this little guy will give it to you! 

Built on a 5x7 copper plate and mounted 
on an invester 5x7x2 aluminum chassis in 
a 5x5x7 aluminum box the RF unit takes 
up less room than most converters. Copper 
was used as it can be soldered to, and for 
that reason only. Aluminum will do. just 
as well. The box was built from scrap 
aluminum for two reasons: first shielding is 
necessary and second an air cavity is needed 
for the 4X150, as forced air should be used 
to keep the tube from burning up. The RF 
circuit is a straight forward class ‘‘C’ amp. 
and uses “‘series’” appearing tank tuning due 
to high interelectrode capacities of the 


L] L2 
Z-144 
7 PLATE 
MINIATURE 
AIR TRIMMER 
itt 

4.7K = 

1W 
1K 

iw .001 


Frank L. Griffin 
Box 633 
Port Hunene, Cal. 


4X150. The screen resistor is strictly for 
isolation and “formed” a screen lead from 
the tube socket capacitor to the second by- 


pass capacitor. All the bypass capacitors 


are of the 1000 pf type as they make an 
excellent tie paint as well as having bypass 
properties. C1 is formed by the tube socket. 
Details on this home brew socket were 
given in VHF Horizons for April and the 
blower can be any small unit capable of 
moving enough air to cool the 4X150. 


Construction 

The tube socket was carefully mounted 
so it would not tear or short the screen in- 
sulators and after mounting the socket all 


4X150 
* PLATE CONNECTOR 


L3 L4 
750 
Tis TOW 
Le 
144 
5 PLATE 
-001 AIRTRIMMER 
I (WIDE SPACE) 
+250V 
+500 


2T NO 16% DIA SPACED INTO L2 
6T NO 16% DIA SPACED 112 3T'2, 
SAME AS L2 BUT NO. 12 WIRE 


3T NO. 12% DIA SPACED INTO L3 


SOCKET CAPACITY OF 4X150 SOCKET 
4X150 PLATE HEAT RING TAPPED FOR 6/32 AND 
SOLDER LUG APPLIED WITH 6/32 SCREW 


Vo CENTER, 3TY2 
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HOLE FOR BLOWER 
OVER 4X150 


BTOP?, 


Y2 LIP TO FIT OVER BOX 


THE BOX 


BRACKETS APPLIED WITH 
SHEET METAL SCREWS 


CORNER BRACKETS 4 NEEDED 


of the cathode leads were “‘bussed’’ to 
ground to reduce any possible RF leakage. 
The grid tank was layed out and dipped 
for frequency and then the grid circuitry 
added. The filament circuit was then fired 
off and drive applied to check the grid 
tuning range. Although the “dipper” puts 
you “in the ballpark” the final test is under 
load conditions. 

From here the screen bypass (.001) was 
located and the 750-ohm resistor soldered 
in. To accomodate the plate. capacitor a 
small aluminum plate with an “L” foot was 
made and bolted to the copper plate, with 
star lock washers between it and the cop- 
per plate, to make a biting ground con- 
nection as the mounting plate is a ground 
return. After mounting the plate capacitor 
the 4X150 plate heat ring was drilled op- 
posite the key mark for a 6/32 tap hole, 
the hole tapped and a solder lug and 6/32 
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screw added. This formed tie points for 
the plate tank coil. OK, so a plate ring 
can be used as a connector; but who needs 
it?? Just more metal to form, and heat! 

After mounting the tank coil, it was 
dipped to check the capacitor range. Also 
the plate capacitor should be wide spaced 
if voltage higher than 300 volts is used 
to eliminate any possible chance of high 
voltage flash over. 

So now the moment of truth! 
Testing 

Mount the plate on the inverted chassis, 
secure with masking or Scotch tape to pre- 
vent sliding and apply the filament volt- 
age and drive. Check your drive and see 
that it is somewhere in the vicinity of 20 
ma. without screen or plate voltage ap- 
plied. Now apply the screen voltage, 250 v, 
and plate voltage of about 300 v. The low 
plate voltage will let you tune and test 


COMIN G IN THE JUNE VHF HORIZONS 


(mailed June 5, 1963) 


¥ SPECIAL 220 MEGACYCLE ISSUE 


Converting the TRA-19 to 220 Mc, by W6NLZ 100-200 watts on 
220 with a very fine piece of surplus gear, uses 4X150 and requires 
little effort to make go. 


_ 20 Watts on 220 — A conventional breadboard rig for this band 
for those who like to start from scratch. 


2 Watts Output on 220, with a very inexpensive tube, the 6CX8. 
Total of three tubes for 220 megacycle RF. By K6BP. 


AND 


100 watts on 220 and 432 with the T-217/GR conversion. Amazing 
two-band final a la W5AJG. 


PLUS 
CK-5842, Excellent two-meter DX performance 


HE-45 Ultimate Conversion, makes this rig a real top performer. 


ALERT THE VHF GANG — HAVE THEM SUBSCRIBE TODAY! 


for all of these features, and more, plus 
the latest in summertime DX operating news. 


PLACE 
STAMP 
HERE 


AIRMAIL TO: VHF Horizons DRP 
P. O. Box 1557 
Oklahoma City 1, Oklahoma 


The new Model 6CN from HiTronics features an 
overload-proof, selective, and sensitive 50 Mc 
converter design that will more than fully meet 


the requirements of both the serious DX Op 
and casual rag chewer. Gain of the 6CN is unity 
plus an adequate margin to overcome conver- 
sion losses so those large signals won’t drown reir as 
out the subsequent receiver stages. Also, the model 
design incorporates high order image rejection available 
and selectivity. or 


Your choice of I.F. range — Built-in $49 95 
power supply — Built-in lo-loss 


filter — Noise figure of 2.5 db — Complete with 
Three 6DS4’s — RF, Mixer, Oscilla- power supply, 
tor — Compact: 4x5/4x4”. xtal & tubes. 


See the 6CN at your distributor or write direct. 
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DRP REPORT FOR APRIL | a. 
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without a blower and check your circuit for 
plate resonance. The grid drive should be 
about 18 ma. now, as no plate load has 
been applied you are just checking the 
plate tuning. 


Final Test and Loading 

After making the primary tests put the 
chassis in the box, turn on the filaments 
and the blower, apply drive and then the 
screen and plate voltages and tune the grid 
for max current and dip the plate. Now 
shut off high voltage and connect your 
dummy load. In my case I used a dummy 
watt meter but a 25 watt or so resistor can 
be used in its place. Again turn the high 
voltage on and tune the plate for a dip. 
With a fixed antenna pickup link this is 
all the tuning needed. The same holds true 
for tuning with an antenna. If desired a 
tuned antenna pickup link can be used. 

Drive to the amp was from a 6360 ex- 
citer, with a plate voltage of 300 v and a 
power output of 8 watts. The grid current 
should be about 16 ma. and 140 volts. The 
screen voltage should be about 250 volts 
and the plate voltage can be from 300 v 
up to tube maximum. The plate voltage 
used in this case was 500 v as it is bench 
power supply maximum. With 500 volts 
the amp drew 105 ma. loaded and delivered 
26 watts to the watt meter. 

As mentioned earlier, this unit was used 
as class C only. But, with correct drive, 
grid bias and regulated screen voltage, a 
potent linear could be had. K6TCP who 
has this unit now, is working toward this 
use. 


WB6AOW 


Letters 


Dear VHF— 

First | want to congratulate you on a magazine strictly 
for VHF-UHF. Second, | may not always agree with your 
writers, but in general they contribute to Amateur Radio 
and | am especially pleased wih K5JKX‘s Scatter Com- 
ments on the ARRL. | am a technician, and sometimes find 
fault with the ARRL and its policies, but it is a darn good 
outfit and as you say, the only outfit. Now to the point of 
this letter. | am interested in seeing a listing of those who 
operate 220 and 420. Too often we get on the air (I’m 
about on 432.8) and then try in vain for several weeks or 
months to find a signal from scmeone else who is on the 
air. If you’ could list those of us who operate, when we 
operate, and what frequencies we are on, it would help 
greatly, especially those of us who are spread all across 
the countryside with out operations. 

Dick Hendrix, WA9ESE 
Kokoma, Indiana 
Dick— 

We’re willing to list the 220 and 420 gang, but we 
suspect that not everyone would contribute the necessary 
information (A), and (B) we all change our operating habits 
so often that what may have been our normal operating 
time last week is not this week. Anyhow, welcome to 432.8. 
You are liable to find the best way to get someone ta work 
you on 3/4 meters is to be on two meters, and change 
over to the higher band after making contact on 2. 


REALIZE 
MAXIMUM SIGNAL 
POTENTIAL 


A combination 4 element 6 meter and 6 element ‘2 
meter beam on one 12’ x 1%” .058 wall. aluminum 
boom. Two meter elements are preassembled on the 
boom: 6 meter elements are marked for quick neat 
assembly. Weighs only 11 Ibs. Complete instructions 
supplied. Uses two separate 52 or 72 ohm feed lines. 

$27.50 


621 HAYWARD ST. MANCHESTER N. H. 
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These are the 
leaders, There is 
one here fo fit 
your needs and 
also your pock- 
et book. 


COLLINS 


KWM-2 $1150 
516-F2 ac supply 
$115 


TRANSCEIVER 
HIT PARADE! 


351-D2 mntg 
rack $120 

MP-I de supply 
$198 


DRAKE 
TR-3 $495 
AC-3 ac supply 

$79.95 
DC-3 de supply 
$129.95 


Speaker $19.95 


HALLI- 
CRAFTERS 


SR-150 $650 
P-150 ac 
supply $99.50 


P-150 de 
supply 
$109.50 


MR-150 mnta 
rack $39.95 


NATIONAL 


NCX-3 $369 


NCX-A ac 
supply $110 


NCX-D de 


supply 
$119.50 


SBE 


SB-33 $389.50 
ac supply built 
in 


de supply 
$59.50 


mntg rack 
$12.50 


SWAN 


SW-240 $320 


SW-117 
ac supply 
$95 


SW-12 
de supply 
$115 


Write for our Transceiver Packet, and also ask for 
our new equipment catalog 163 just out. Latest 
Used Gear Bulletin (revised monthly) also available. 


PHONE 
Out 886 
POOR Inc, 2749 


WATERTOWN, SOUTH DAKOTA 


Oops! 

The March issue of VHF Horizons, page 
17, contained a press release on the new 
VHF converters from the Equipment Craft- 
ers (Tecraft). We had a few errors (heh- 
heh), so let’s try it all over again. 

The Equipment Crafters (Tecraft), Box 
84, South Hackensack, N.J. has announced 
three new extremely low noise converters 
for 6, 2 and 1-% meters. Kurt Treptau, 
originator of the now famous and original 
high gain converters for VHF, tells us his 
new units are the Cadillac of the VHF con- 
verters. 

Some of the many features include a 
sensitivity of 1/10uUV on two meters, to 
produce a 6 db signal to noise ratio at the 
i.f. output; 1 uV input will produce 20 db 
quieting; noise figures 3 db or better; ad- 
justable RF gain to minimize converter 
overload and cross mod; 4 Mc/s passband, 
adjusted to 6 db down at 6 Mc/s; .005% 
crystals for maximum calibration accuracy; 
extensive shielding throughout; 52 or 72 
ohm input; i.f. output attenuator for more 
reduction of the strong ones; built-in 
power supply; provision for AGC and pro- 
vision for remote control relay. The units 
feature 1-6DS4, 1-6CW4, 1-6JK8, 1-6J6 


and 2 silicon diodes. Any i.f. Range is 
available. 

Price is $49.95 for 6, 2 or 1-% meter 
models. Write for full details, naturally. 


DRP FROM VP7CX 

Harold Lund, VP7CX, San Salvador, 
Bahamas, reports no DX heard during 
March, even from his excellent QTH. 
However on April 19 from 1700 EST 
through 2100 EST Harold heard and 
worked W4FBC, K4VGJ (Florida) and 
he heard W4’s working VP5CH, VP5BB 
and KP4’s! Also worked, WA4EFJ, K4- 
FOW, K4UQM, K4RUF in Georgia and 
Tennessee. 

We'd like information on VP5BB and 
VP5CH. And don’t forget to return by 
airmail the D.R.P. card in this- issue of 
VHF. | 

WS5KHT 
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OPERATING AND DX NEWS 


PROFESSIONALISM vs. COSTS 

Many of us amateurs demand profes- 
sional equipment, operating techniques and 
reading material. 

In fact most of us expect professional 
reading material because it is the very life- 
blood of the growth of our hobby. 

Written by amateurs, to be sure, but pre- 
pared by professionals. 

This is exactly what we have strived to 
present in VHF Horizons. For 11 issues 
now. 

Many of you recognize this, and not a 
few have commented on our efforts with 
some of the nicest comments you could 
imagine. 

Most also recognize that to maintain a 
professional appearance and appeal, re- 
quires a professional pocket book. Like, it 
takes money. 

So, subscriptions bring in money. So does 
advertising. 

And printing, photography, schematics, 
Univac, billing, editorial, shipping, postage, 
and a dozen and one other departments cost 
money. Setting the book into type alone 
takes over $300.00 each month. That’s 75 
subscriptions in case you want to look at it 
that way. 

Mailing the book takes nearly $1,000.00. 
And that equal to 250 subscriptions. 

In other words, there’s very little that’s 
amateur about a publication that costs up- 
wards of $6,000.00 each month to put out. 

Between 25 and 30 cents a copy is how it 
works out in direct and assignable costs. In- 
direct corporate overhead works out to 
another 8-9 cents per month, per issue. 

So someplace along the line a corporation 
president (which is a fancy title hung on 
the guy who’s responsible to two dozen em- 
ployees and 50 suppliers for their dough!) 
has to consider what he can do to trim 
overhead. 

At this point we'll assume that the over- 
head is greater than the income. 

Which it is. 

Like maybe there’s just too much profes- 
sionalism in the magazine. Like perhaps 


there is more professionalism than the 20 
odd thousand subscribers can afford to 
support. 

So you trim a little here and a little there, 
fully aware that when you trim, some will 
take it as a sign of a downward tumble. 
But you bite your lip and do it anyhow, 
because you know that if you don’t, there 
may really be a tumble. 

We cut back recently. Not because there 
was a tumble. Because we didn’t want one 
to occur. If I’d done the same thing with 
my two meter final (1.e., cut the input back 
to 800 watts), you’d call it being cautious 
to make the old bottles last. 

Or to look at it another way, why run the 
bottles so close to their ratings and en- 
danger the entire final when the other guy 
is copying me 60 db above the noise. 

That’s what we’ve done. Cut our signal 
back a bit to keep the final bottles in their 
sockets. So as to not tip the ship. 

I'd thought you’d understand. That’s 
what's so great about hams. They always 


do. 


DX AND OPERATING NEWS 

Well, DRP grows by leaps and bounds. 
31 states this month including all US call 
areas. Yup, even Alaska and Hawaii. Not 
bad for the tail end of the winter! 


50 Mc = doings revolve around a hand- 
ful of good quality late January and Febru- 
ary openings, and the promise of better 
things to come. With the number of 
fellows that are talking about SSB rigs con- 
jured up during the winter, there should 
be a substantial SSB gathering from 50.100 
to 50.120 with every band opening. 

K1YMQ, Monroe, Connecticut reports 
the disasterous loss of one shack and all 
associated equipment back in January (the 
6th to be exact). That must have been some 
VHF contest OM! 

K1NKR had a similar experience. He 
lost his entire VHF antenna array in a 
winter storm. 

WA2KDZ/2, Middle Island, New York 
reports chatting with Ed Tilton, W1HDQ 
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on 6 meter SSB and notes “this is the first 
Connecticut 6 meter SSB station heard.” 
Stay on the air Ed, there’s a passel of us 
out west who need your contact. KDZ also 
reports 1 KW now going to his 4-400A 
on SSB and a 6 over 6 yagi array 45 feet up. 
He’s looking for scatter skeds. 

WA2VOI reports building up the 6 
meter converter from the Handbook (1962) 
injecting at. 43 megacycles for a 7-11 if. 
range. 

K2HDX, Haddonville, New Jersey notes 
a new modulator using 1614’s' for his 6 and 
2Mimeterc ie: 

K3NOW, Wilkes Barre, Pennsylvania 
has a new 60 watt 6 meter rig and a 5 
element spinner up 45 feet. He's a CW 
hound and would like schedules with others 
of similar interest. 

W6LAC/3, Emporium, Pennsylvania 
wonders if anyone has tried a cavity resona- 
tor between their rig and halo (mobile). He 
says it works FB. This OM is setting up 
a net on 50.4 for McKean, Elm and 
Cameron counties, Pennsylvania. Check in 
if you're in the area. 

K3LXC, Maryland, built up the Home- 
brew 102 converter (September, 1962 
VHF) and the Peanut Whistle six meter 
transmitter, also from an earlier edition of 
VHF. 

K3QAI, Philadelphia, Pennsylvania says 
he improved his 50 megacycle converter 
problems by reducing the injection voltage 
on the mixer grid. Sounds reasonable, de- 
pending on what the problems were! 

K3JML, Nanticoke, Pennsylvania has a 
new Nuvistor pre-amp on six meters using 
a pair of the beasts. See this issue of VHF 
for more on this OM. 

W3AED advises he is getting back on 
6 and 2 after many years off the bands. 
He's purchased an RME VHF126 converter 
and will have a transmitter going soon. He’s 
an old timer from two meter days in Berlin, 


Maryland. 


W3FGU, Brownsville, Pennsylvania has 
the Knight T-150 going on six and says it 
works fb. Several have asked why this 
rig blows final bottles on six OM. Any 


CONVERTER SALE 


6 meter converter $8.00 ostpaid. Complete with 3 
“high frequency” to “VHF” transistors and 49.4 
me. crystal for output in broadcast band or 36 mc. 
crystal for output in 14-18 mc. band. Low noise 
and better than 1 microvolt sensitivity. Operates 
on 6 or 12 VDC. 

Limited quantity—send your order today. 

VANGUARD ELECTRONIC LABS 
190-48-99th Ave. Dept. V5 Hollis 23, N.Y. 


W6NLZ’s modest 1 KW rig for 1296 mc/s. That’s the 
bias battery at the top, field coil (all 4,000 turns) is 
rather noticeable. Eimac 3K2500 series operates the 
modest final. Which surplus yard did you find this 
in John? 

ideas ? 

WA4DVX, Hampton, Virginia has a 
new 100 watt final in the mill for 6 and 2. 

W4ZBS, Arlington, Virginia built up his 
own 1 KW dummy load for six and up, 
similar to the Heath Cantenna, Jexceptia 
little different’. If its a good load on six 
and 2 OM, we'd like to hear more wbout it. 

K5VHU, Seminole, Oklahoma reports 
six open to California 13 February at 2230 
and again to WAGDBA, WG6YDF, WAG- 
SHM, and W7VBO around 1800 CST on 
February 27. 

As reported last month, staffer W5SFW, 
Amarillo, snagged VP7CX (you lucky dog 
Phil) February 10 at 1950 CST. Phil also 
worked XE1P, XE1GE and XEI1OE in the 
same opening, with some W4 and W5 skip 
stations thrown in for good measure. Phil 
advises that he’s off the last two weeks in 
June and first of July for his vacation this 
year. Those of us who have been around 
a while on six know that when Phil figures 
his vacation, six will be open daily. Thanks 
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for the advance tip off Phil. Now if only 
the VHF June contest didn’t come so 
cotton-pickin early this year... . 

K5ZQX, Port Allen, Louisiana reports 
working W4LIP on February 10 two-way 
SoD, 1930 hours CST. 

KS5DRE, La Marque, Texas reports a new 
50 megacycle 6146 rig built up, and he 
worked WA4KSF, LHK and K4KEX from 
1912 to 1950 CST on February 10. 

W5BEP, Longview, Texas reports work- 
ing K7JUE at 2005 CST on SSB February 1. 
His 3 kv supply for his 50 mc final is now 
going ... turn back those RF gains! 

WAORTZ, Simi, California reports using 
the new DDRR (hula hoop) antenna on 
50 megacycles but says he can’t talk about 
it now. We suspect this is the new antenna 
being introduced by Northrup-Ventura 
which we saw in Long Beach at the IRE 
Vehicular show. Right OM? 

WAGFJX, Vallejo, California reports 
K7URG, Tuscon worked February 12 from 
2050 to 2115 PST. 

WOIEY, La Mesa, California notes six 
open to W5 land February 13, 20, 25 and 
27 and Oregon and Washington on the 
13th. 

WAGUOE, Woodland Hills found six 
open to Texas on February 24th. He'll be 
on CW on 50.052 this summer. 

WAGAKM, El Monte has his 4-1000A 
Class AB1 linear with 5 Kv on it ready to 
go the first sign of DX on six. You've been 
a busy boy this winter! He worked W4, 5, 
7,8 and @ call areas during February. Could 
be we should all move to southern Cali- 
fornia! 

K7DTS got his 53.29 megacycle FM rig 
perking during the past report period. He 
also worked W4EZB mobile 7 who was on 
Mt. Hebo, Oregon, some 200 miles away, 
on 53.29 mc on February 26. 

WS8NAF/7, Scottsdale, Arizona says he’s 
working 20 miles through a mountain with 
5 watts on SSB, but his am rig can’t be 
heard. Is that a qualified comparison OM? 

K7NVP, Elog, Arizona finished up a 50 
mc pre-amp, and worked K@TSD, Denver 
on February 1, and reports W5’s rolling 
through also. 

W7IDI, Seattle found six open to 
Arizona and California February 13th. He 
built up the speech compressor in the Feb- 
ruary QST, and says it works FB. 

Mr. SSB powerhouse, K7JUE, Tempe, 
Arizona advises that he worked WA6GQG, 
K6SRC, K6BBJ, KOQMD February 1 on 


6360’S 


CBrand New! 


$3.25 Each 


SORRY—We can’t tell you where 
these came from, but they are brand 
new and were originally purchased by 
a manufacturer for production line 
equipment. Order today while supply 
lasts! 


TWO WATTS 


OUT ON 2 cn 


Our famous super miniature mobile or stand- 
by two meter transmitter. Complete with 
tubes, ready to go with 2 watts out (AM) 
on two meters for $25.00 each. Without tubes 
and crystal, $18.00 each. 


OR, 3.5 watts out on six meters. Same 
ultraminiature unit fits in palm of your hand. 
These units have real modulation punch! 
Same prices, with or without tubes, as with 
two meter unit. 


829-B (or 832) 
SOCKETS 


Special — only 
45 cents each! 


TUBES— 6EB8—$2.00 each. 12AQ5—$1.00 
each. 12AT7—$1.35 each. All tubes brand 
new, fresh stock! SOCKETS—9 pin, 13 cents 
each. 7 pin, 9 cents each. Load up for sum- 
mer construction projects! Lots of medium 
and high voltage components, audio driver 
transformers. Send us your needs! 


CUSTOM BUILDING— Known ll over 


the west for custom building VHF gear. Re- 
ceivers, converters, antennas, transmitters— 
you name it! Let us quote you a price on 
your next rig! 


WRITE OR CALL TODAY — 
Fulton Electronics (K6BP) 


Manteca, California 
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CEM ELECTRONICS 


WIRED AND TESTED PRINTED CIRCUITS 
WE DO THE HARD WORK OM— 
USE YOUR TUBES & XTALS 


> 6 Meter Nuvistor Converter — A new advanced design using all 
m triodes (4-6CW4). An absolutely stable low noise unit with maximum 
~ sensitivity. 50-72 ohm input. Universal output. Requires 50 volts at 
= 10 Ma. and 6.3 volts. Size 2V2'’x4” 5 Mc IF. $8.50 P.P. 
=» 2 Meter Nuvistor Converter — This popular model (featured in 
December 1962 issue of VHF Horizons) uses 1-6CW4 as a regenera- 
— tive RF amp. and 6X8 as oscillator triple-mixer. Will tune 2 Mc. and 
has practically no noise at operating level. Universal input and output. 
> 10 Mc. I.F. 150 volts at 22 Ma. 6.3 volts. Size 2/2”x4”. $7.50 P.P. 
DB SW-6 Meter Transmitter $7.50 P.P. 
> Nuvistor Cascode Pre-Amps — 20 DB gain. Low impedance input and 
® output. Available for Citizens Band. 50 Mc. and 144 Mc. Size 
22""x2". $3.50 P.P. 
® Single Nuvistor Pre-Amp — Up to 30 DB gain. Link input and output. 
= 144 and 150 Mc. Very low noise at high signal levels. Size 
me 22"x2". $3.00 P.P. — 
ALL UNITS 100% PERFORMANCE GUARANTEED 
Dealers Write for These Fast Selling Items 


P. O. Box 203 Tremont City, Ohio 


Now ... Build Your Own 


Write Today for Details—FREE FLYER No. 771 


DENSON ELECTRONICS CORP. 


ROCKVILLE, CONNECTICUT 


Send for NEW 
FREE CATALOG #962 
with oscillator 
circuits 


Citizen Band Class “D” Crystals 


CITIZEN BAND CLASS “D” CRYSTALS 
3rd overtone — .005% tolerance — to $ 95 
meet all FCC requirements. Hermetically ? 
sealed HC6/U holders. %” pin spacing. EACK 
-050 pins. (Add 15c¢ per crystal for .093 
pins). 
All 23 megacycle frequencies in stock: 26.965, 26.975, 26.985, 
27.005, 27.015, 27.025, 27.035, 27.055, 27.065, 27.075, 27.085, 
27.105, 27.115, 27.125, 27.135, 27.155, 27.165, 27.175, 27.185, 
27.205, 27.215, 27.255. 


Matched crystal sets for ALL CB units (Specify equipment 
make and model numbers) .............--.--------------------2----- $5.90 per set 


RADIO CONTROL CRYSTALS 


red. 
26.995, 27.045, 27.095, 27.145, 
27.195, 27.255....... $295 


ENGINEERING SAMPLES and small quantities for prototypes 
now made at either Chicago or Fort Myers plants with 24 hour 
service. IN CHICAGO, PHONE GLadstone 3-3555 


IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals, 
order direct and send us his name. 


RUSH YOUR ORDER NOW TO 


WEXAS CRYSTALSY 


Diy. of Whitehall Electronics Corp. Dept.¥ 


1000 Crystal Drive, Fort Myers, Florida Phone WE 6-2100 


FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA 
COST ATTACH THIS ADVT. TO YOUR ORDER! 


skip, along with a slug of Sth district sta- 
tions, and on the 17th of February caught 
KQOURY. 


WO9OZIB reports an improved six meter 


' Nuvistor converter and he’s added RTTY 


on six meters. Who’s ready for RTTY DX 
on six this summer? How about some fre- 
quencies in use so we can alert all con- 
cerned? 

K9VCZ reports working K8NYA, 150 
miles, on one watt of power. Not bad for 
ground wave! 

WAQGXJ, Cedar Rapids, Iowa has a 
Gonset even Gonset wouldn't recognize 
now. He’s added a 6CW4 pre-amp, BFO, S 
meter and product detector. 

KQDNW, Boulder, Colorado reports on 
the February 1 opening to Arizona and 
Texas plus California with DX signals 
heard for more than an hour, starting at 
1817 MST. 7 

Look for VE4RE on 50 SSB now. He 
starts at 14 megacycles and gets to six by 
hetrodyning with a 2E26 in the final. 

VES8BY reports six meter auroral-Es on 
January 31 to VE4MA, VEOIP, VE4JX, 
VE4HW, and VE4FO. W@EUQ was heard 
but not worked. 


144 MC news pushed all others aside 
this month with quantity and quality. A 
few of the fellows report aurora, and some 
of those near water masses such as the W4- 
W5 stations report tropo starting to break 
early in April for the summer season ahead. 
ZL3AR and ZL3AQ report the status of 
their two meter activity down under. AR 
reports he’s worked VK on 144 mc with 
contacts out to 1250 miles. ZL3AR’s run- 
ning a pair of 4CX250’s now on two 
meters. Most of the activity is AM although 
he reports ‘the SSB group is growing’. 

K@CST/KL7, Soldotna, Alaska reports 
on the two meter activity in his area. Ap- 
parently it is just underway and is still in 
the Heath Twoer and Gonset GC-105 
stage. VEGNH/KL7, KL7EAN,KL7WAF, 
WL7EOU and WL7EJM are active. 
VEGNH and KL7WAF are working to Mt. 
Susitna, west of Anchorage, and VE6NH 
has worked KL7EIS in Fort Richardson. 
Plans are in the mill for higher power and 
bigger beams. 

VEICL reports the New Brunswick two 
meter net meets nightly on 144.4 at 2100 
local time (2000 EST). There are 15 active 
stations in St. Johns, and about 12 in Monc- 
ton. 7 more are on Fredericton, and 144.4 
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is used as the general calling frequency. 
The Moncton gang has a mountain top re- 
peater going for relaying. Is this the -first 
two meter repeater in Canada? 


W1VSM, Waltham, Massachusetts reports 
on the February 9th aurora with VE3ESE, 
VE3CVX, WS8IFX and W8LCY worked 
on 144. 

WA2RAS, New York City has a home- 
brew 60 watt rig going on 144. He’s build- 
ing a converter now. 

WA2JVO, Westwood, N. J. reports the 
band open to W1 land and Michigan on 
February 9. 


K4OYT tells of a Nuvistor two meter 
transmitter with ten watts input to 7587's. 
Sounds like an excellent article OM. tell 
us about it! 

K4VEJ, Tavares, Florida has incorpora- 
ted CW and MCW into his 522. That’s an 
excellent start on the DX OM. He’s got 
a Nuvistor converter going too. 

WA4AME, Jensen Beach, Florida says 
he’s completed a 416B preamp for two 
meters. 

WA4JOK/W4URJ, Hampton, Virginia, 
has his PP 4X250B’s linear almost finished, 
and he’s working on a 6 and 2 meter SSB 
exciter with K4UMI. 

Batty, W4TLV, has finished up on his 
144 mc SSB project using a transitron oscil- 
lator, 6360 and 4CX250B’s. Says it works 
great and he has gobs of watts on the Bird 
43 thruline. We'll be looking for you Barry. 

W4KCQ, Tuscaloosa, Alabama has the 
48 foot 21 element Telrex yagi up and 
working, and he is driving it with the 
4CX300A 144 mc amplifier. 


K4IXC, Melbourne, Florida tells us about 
the latest two meter meteor ping work. 
John worked W8IFX on March Gth with 
signals peaking S9. He also worked 
W3SDZ in Milton, Pa. for a new state there 


BEAM *—the world’s finest _ 
144 m.c. antenna—Also 220-432 a 


Add elements anytime for added gain. 
No tuning, even when elements added. 
50 ohm models include waterproof 
balun. Lightweight; heavy wall tubing. 
Larger ‘‘J Beams’’ supported at center. 
Fittings and hardware of special alloy. 


MADE IN ENGLAND v 
Priced o 5 baie VERTICALLY OR > - % 
HORIZONTALLY POLARIZED < -) 
bd dal 


Low as 


Commercial Models Now Available for all VHF Frequencies / GA | Ped INC 


on March 11 from 1345 to 1435 EST, with 
very strong signals both ways. K4IXC’s 
schedule with W4FJ in Richmond always 
produces signals, he says, and he expects 
ito work Ted soon for Virginia. On March 
12th, John received 129 pings (!), calls, 
etc. from W3SDZ on the 0000 to 0100 
sked. The K4IXC frequency is 144.0895. 


W5UKQ reports on the March VHF 
Amateur contest noting he worked 19 con- 
tacts, 9 counties and a point total of 5,643. 


John’ s our staffer from Baton Rouge. 


W5AAJ reports he and WSOOF main- 
tain 146.250 mc RTTY schedules nearly 
every night out Wagoner, Oklahoma home. 
They would like to see others join in. 


W6GDO, our northern California two 
meter DXer, notes contacts with K6GVB 
in Ukiah, K6QJB in Albion and WAGCBQ 
in Salinas .W6NLZ was worked 8 times 
on schedule in February. 

K6YCX, Pomona, California reports the 
5722 Noise Generator works very good. 
WA4TLV should be happy to hear this. 

WS8KAY, Mr. Two Meters in Akron, 
Ohio, reports his frequency is still 144.300 
with 1/4 kc at all times. 1 kw is the power 
to a single 4X500A. A 24 foot 13 element 
yagi up 72 feet does the signal squirting, 
from a hilltop location. A 417A converter 
feeds a pair of 75A4’s. Art continues to 
run nightly skeds with K2IEJ (144.023 and 
144.306), Long Island City; W8BKI 
(144.256), Charleston, West Virginia; and 
K9OIUF (144.185), Hobart, Indiana. Sked 
times are 2200, 2230 and 2300 EST respec- 
tively. 

W@DZH, Marion, Iowa reports auroral 
signals from WS8KAY, WQ®YSJ and 
W8IFX on two meters February 9th from 
1845 to 1915 CST. Other stations were 


copied from West Virginia, New York and 
Pennsylvania. 


; a 

A prominent UHF-VHF Texas jen says. 
**On 482 the 8 over 8‘‘J Beam”’ ap- 
ge pears to have as good a signal as 
my 32 element colinear. The VSWR 
is nearly perfect. Can barely see 
needle move on a Bird Termaline 
.ewattmeter, good to 1000 m.c.”’ aa 

‘ dueroy May W5AJG i 


Full details free — write Bill Roberts 


1209 W. 74thSt. Phone: 
C. Chicago 36, Ill. 874- 2610 
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VHF CONVERTER 


is engineered to give YOU com- 
plete control over ALL signals — 
weak or strong, narrow or broad. 
This converter is designed to 
perform as an integrated part of 
your receiver system. There is no 
other converter on the market 
like it today. 


THE Chitenion 


 STocnaft 


UNTIL the Criterion, there has been no VHF converter capable of complete function control. The Criterion 
is unique. It is the only VHF converter engineered to become a useful and much used part of your VHF 
receiving system. With the Criterion, YOU control the level of signals into the converter. You control the 
level of signals out of the converter. Your receiver AVC can even control the overall gain of the converter. 
And, YOU have assurance that you have all of the controls necessary to give you complete control over 
all receiving conditions at all times! 


+ ANY 1.F. The 6 meter (50-54. Mc/s) model is available to drive any i.f. range from 6 to 30.5 
Mc/s. The two meter (144-148 Mc/s) and 11%4 meter (220-225 Mc/s) models are available to drive any 
if. ranges from 6 to 50 Mc/s. 


of MAXIMUM SENSITIVITY— Lowest practical noise figure (under 3 db) assured by careful 


selection of premium Nuvistors. Tube compliment — 6DS4, 6CW4, 6JK8, 6J6. 


+ FLAT BANDPASS— 4 Mc/s bandpass, flat, with 3 db down 1 megacycle off low and high 
ends of each band. Bandpass may be operator shifted to peak on a desired portion of the applicable 
band, thereby increasing skirt selectivity in areas with strong signals adjacent to the amateur band covered. 


+ EXTENSIVE SHIELDING — al power wiring circuits extensively shielded through L/C 


and R/C isolation, preventing strong localized R.F. fields from creating interference. 


+ MAXIMUM GAIN—1 vv input produces 20 db thermal - noise quieting. 1/10 uV input 


produces 6 db signal to noise ratio. Wide open circuit gain, 30 db. 


+ MAXIMUM STABILITY— High frequency crystals, low order multiplication for freedom 


from spurious responses, high order .005% maximum calibration accuracy. 


+ MAXIMUM SYSTEM PERFORMANCE — Designed to give the operator complete con- 


trol over his receiving installation at all times for maximum elimination of cross modulation, receiver 
desensitization and spurious responses. If you can’t hear it on a Criterion, it can’t be heard! 


50-54 Mc/s - 144-148 Mc/s — 220-225 Mc/s $4995 each 


115 VAC OPERATED, BUILT-IN AC SUPPLY. 
See it at your dealer, or write: 


the EQUIPMENT CRAFTERS | 
BOX 84 S. HACKENSACK, N.J.. AT8-9020 
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CLASSIFIED 


Commercial classified advertising space is. avail- 
able at 25 cents per word, per month. Minimum 


number of words per advertisement, 10. Classified 
advertising submitted by individual hams which in 
the opinion of VHF Horizons is non-commercial in 
nature, 10 cents per word, no minimum. Full remit- 
tance must accompany all orders; closing date for 
each issue is the 5th of the preceding month. Copy 
must reach Oklahoma City by that time. 


COMMUNICATIONS REPAIR SERVICE—Amateur gear 
repaired, realigned, modified. Expert technician. L. 
HOFFMAN, K6LDC, 16945 COVELLO, VAN NUYS, 
CALIFORNIA. 


HAMFEST—June 2, Starved Rock Radio Club annual 
Hamfest will be held near Ottawa, Illinois. For addi- 
tional information write George E. Keith, W9QLZ/ 
W9MKS, RFD #1 BOX 171, OGLESBY, ILLINOIS. 


WANT 220 432 gear. W9DJ. 


SELL BC-640, TDT, 
WA6LAI 


FRR-3A, RGCI, Manual FRR-3A. 


TRADE NAVY 167—By using 2 813’s got VHF gear 
and/or parts. KIQIC. 


GONSET communicator 11-B for six meters. Extremely 
hot reeciver section. $115.00 DON IVENER, W9VXE, 
5001 LEE, SKOKIE, ILLINOIS. 


6 & 2 Meter 
Model No. A-62 
Amateur Net A-62 $33.00 os 
Stacking Kit AS-62 $2.19 


Patents allowed 
and pending 


The Only Single Feed Line 
6 and 2 METER 


COMBINATION YAGI ANTENNA 


another first from FINCO® 


ON 6 METERS 
Full 4 Elements 

1 — Folded Dipole 
1 — Reflector 

2 — Directors 


ON 2 METERS 
18 Elements 
1 — Folded Dipole Plus 
Special Phasing Stub 
1 — 3 Element Colinear Reflector 
4 — 3 Element Colinear Directors 


See your FINCO Distributor 
or write for Catalog 20-226 


THE FINNEY COMPANY 


Dept. V Bedford, Ohio 


THIS SUMMER -WORK 


MODEL 80-3 SIK METER CONVERTER ee 
ARKR ELECTRONICS LAB, -K7AAD~ BEAVERTON, SREGON | 


FROM THIS POINT ON — forget everything you know and hate about 50 Mc DX conditions, and the 
local stations that clobber your converter! You need the Parks 50-1 six meter converter. The best! Pre- 
cision engineering. Nuvistor low noise. 6U8A pentode mixer-oscillator. It defies overload. Wide choice 
of i.f.’s from 7-11, 14-18, 26-30, 27-31 to 30.5-34.5 megacycles. See VHFH evaluation report, page 31, 
February issue. Order today — beat the summer rush. Only $34.50 postpaid, all tubes and crystals 
specify i.f. (Write for data sheets on other Parks converters, Nuvistor pre-amps and DX code wheels). 


ELECTRONICS LABORATORIES 


ROUTE 2, BOX 35 — BEAVERTON, OREGON 
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